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PREFACE 


a survey of teaching-machine programs and 
hniques as they existed at the end of 1960. 
ntion to sample literally every program in 
n recognized as impossible. Because of the 
f the programmed learning field, an ex- 
s out of date by the time it can be published. 
contained in Part Il are those that were 
ithors at the time the survey was made. We 
ate something of the diversity of this new art. 
the report is to present an overview for the 
vho have a need to know about program- 
ns, but who are not working directly in the 
nterpretative and descriptive report rather than 
esearch literature or of popular research 
es the types of programs now available in 


nd educational level. It defines some common 


and summarizes some programming rules 


t presents an outline of factors which suggest 
f the educational context in which _ pro- 
must find a place. And finally, it presents 
rent programs. 


—J.W.R. AND E. B. F. 





Programming Techniques 
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What is a Teachine-Machine Program? 


There is some danger that the over- 
worked word “program” will be con- 
fusing to the initiate in the field for it 
has connotations suggestive of a com- 
puter program. It would be interesting 
to draw an analogy between computer 
and teaching-machine programs, but 
there are basic differences. 

A computer program is a long list of 
instructions to a general purpose elec- 
tronic computer which causes it to 
perform certain arithmetical, logical, or 
housekeeping operations. A_ teaching- 
machine program has very little to do 
with control of a teaching machine. It is 
designed to present material to the 
learner and to control the student’s be- 
havior during his learning by exposing 
stimulus material, requiring some overt 
Or covert response to this material and 
providing some form of knowledge of 
results for each response. It is a program 
in the sense that it is a list of items, 
steps, or frames, each of which performs 
these functions. The words item, step, 
and frame are used here more or less 
synonymously, although frame has a 
connotation of spatial dimensionality. 

Most teaching-machine frames, then, 


are comprised of three elements: stimu- 
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Thus, the elements of an_ intrinsic- 
program step are scattered over several 
pages. (Samples are given in Part II.) 

Constructed-response programming 
was developed by Skinner (1954, 1958) 
from his work with operant conditioning. 
Briefly, the philosophy is that the stu- 
dent can be led to the desired terminal 
behavior through many successive steps, 
each reinforced by knowledge of results. 
rhe trick for the programmer is to dis- 
cover the particular sequence of steps 
which will lead the student to the desired 
outcome with a minimum (but not nec- 
essarily zero) number of errors along 
the way. Knowledge of results is given 
to reinforce correct responses and to let 
the student know when he is wrong. In 
this type of programming it is extremely 
important to discover the right sequence 
of steps and to construct each step prop- 
erly. The student’s response to each step 
must be the result of attending to the 
critical information in the steps 

The aversive effects of error are con- 
sidered to be serious. The approach re- 
quires that steps be written with very low 
difficulty level, so that the student will 
make errors. 


very few The technique 


emphasizes gradual progression from 
simple to complicated ideas o1 concepts 
and recommends that any particular 
rule, abstraction, or concept be reintro- 
duced again and again, each time with a 
slightly different example or in a slightly 
different context. As Holland (1960a) 
puts it, this is because “an abstraction is 
a response to a single property of a 
stimulus and can only be established by 
presenting the full range of examples 


illustrating the abstraction and having all 


the irrelevant properties varied among 


the various presentations.” 
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greater flexibility in responding. The 


preceding example is from a program by 


Gillespie on the fundamentals of music.* 


Vanishing (also called Fading): This 
perhaps should not be called a variation, 
since it is very commonly used in con- 
structed-response programs. In general, 
vanishing is a technique whereby stimu- 
lus support for responses is gradually 
removed in successive steps. It may be 
done at a fairly abstract or fairly con- 
crete level. It may be regarded as a 
version of the general principle of grad- 
ual progression. Here is an illustration 
of vanishing at a concrete level: the 
first item 


concerned with spelling a 


particular word, say, metamorphosis, 


might provide most of the word in the 


‘Some Fundamentals of Music, Depart- 
ment of Psychology, University of Pittsburgh, 
1958, p. 5, step 33. See Part II for further 
examples and information about this program. 
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PROGRAMMING TECHNIQUES 
SUMMARY OF MULTIPLE-CHOICE PROGRAMS* 
Total No. 
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ee ee ee ee 
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r differences a matching type of multiple-choice item 


step. For is found in the following elementary 


arithmetic program by Edgar Smith: 





Process Used Computation Solution 
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TECHNIQUES 15 


his of 
the 
order of stimulus-response-feedback ele- 


ment for each response. iS, 


course, one determinant of basic 


ments in the step. 


Only behavior that is emitted and 
reinforced is learned. A current contro- 
versy over Overt versus covert respond- 
ing and prompting versus confirmation 
See re- 
search by Cook and Kendler (1956); 
Goldbeck, Campbell, and Llewellyn 
(1960); and Holland (1960a). 


has implications for this rule 


3. Errors have aversive effects which 
lower the rate of responding. The difh- 
culty level of steps should be quite low; 
on the 
order of 5 to 10 percent. There is a pit- 


hence, error rate should be low 
fall in writing easy steps. Unless he is 


careful, the programmer may provide 
irrelevant cues which allow the step to 
be answered correctly even though the 
student skipped over the important in- 


formation 
4 The re 


sion from §s mple 10 ¢ omplex concepts in 


must be a gradual progres- 
uccessive steps. This principle of grad- 
ual progression applies to the complexity 
of the abstractions or concepts involved, 
to the behavior repertoire to be produced 
the 


in 


in the student, and to amount of 


timulus support given successive 


steps 

) There should be a 
drawal of stimulus support in successive 
(called Ac- 
cording to this rule, the student must 


gradual with- 


steps fading or vanishing). 


be very slowly “weaned” away from the ' 


rich stimulus support given in early steps 


so that he may be brought to the ter- 
minal behavior required of him when he 
attempts to utilize what he has learned 
in a performance situation. 

6. The 


should be controlled. Controlling the stu- 


student's observing behavior 
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types into a program, using the num- 
bered RU matrix for a guide. The pre- 
with 
steps arranged according to the principle 


liminary program is assembled, 
of gradual progression. 

10. Try the program out on students 
the In 


this phase, the programmer should check 


and “item-analyze”’ responses. 
to see that the desired terminal behavior 
is being produced. If not, he must add 
more frames, reduce ambiguities, or re- 
arrange step sequences. 

11. Revise the program, using both 
and of 
The authors caution against committing 
too much time and money to reproduc- 


responses comments students. 


ing initial programs lest there be a re- 
break into the format for 
They also note that making 
in 


luctance to 
revisions. 
not useful 


unless they eventually produce the de- 


steps easier revision is 
sired criterion behavior, and that supple- 


mental instructions, e.g., “read each 
frame carefully,” should not be used. 
Finally, as does Holland, they emphasize 
the danger of writing steps to which the 
student can respond correctly without 
observing the critical information. 

12. Repeat the tryout and revision 
procedures until the criterion behavior 
is produced reliably and efficiently by 


the program. 


Other Comments 


Comments of other individuals who 
have described the process of program- 
ming are more or less in agreement with 
the general pattern which emerges from 
the recommendations. Klaus 
(1961) has suggested seven rules which 


are briefly summarized below: 


above 
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Outline the subject matter 
Write the draft frames 
Edit the draft 
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write a program. Programs are evolu- 
tionary instruments, constantly under- 
going revision. Programmers evidently 
do not keep records of time spent on 
any one revision, and some do not feel 
that the question is even answerable. 
When informally asked to give time esti- 
mates, several refused to commit them- 
elves. 

Yet, some time information would be 
useful. There should be some way to 
convey the magnitude of the task, and 
administrators and managers at least 
may have a real interest in time data. 
lable 3 shows that some of the pro- 
grammers did reply, but the results are 
presented as gross estimates. 

There is fair agreement that on the 
iverage a programmer can write about 
two items per hour of the constructed- 
response type. This figure is for “fin- 
ished” items—items that have been 
revised and are suitable for research or 
publication 

These results are in agreement with 
the findings of Klaus and Lumsdaine 
(1960), who stated: 

We then estimated the time required to 
write a single frame, based on a survey of 

number of programmers: Glaser, Evans, 
Homme, Holland, Eigen, and ourselves 
From their replies, we estimate a typical 
production rate of only one to two frames 
per hour. This figure, of course, includes 
not only writing time, but also researching 
the subject matter, editing, and trying out 
of the materials with preliminary subjects 

Several programmers who were asked 
to give time estimates replied with com- 
ments which not only illustrate the 
difficulty of specifying time, but also 
provide interesting insights into the me- 
chanics of programming. Some excerpts 
from these personal communications are 


presented below: 


John Barlow, of Earlham College, 


commented as follows: 
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perhaps averaging five, which need some 
revision. | estimate that this criticism and 
revision average two man-hours per lesson 
ot 40 items 

The next step is usually to administer the 
lesson to a class. We then use student assist- 
ance to collect the information from eight 


t 


to 100 answer sheets. The answer sheets 
we have been using makes this an easy 
task. The collected information is then used 
to make an item analysis and introduces 
iny necessary revision. The other morning, 
for example, it took us about three hours 
working together to revise two lessons of 
10 items. Frequently, a lesson will undergo 
two such revisions 


The average time we spend writing and 
vising a single item has decreased sharply 
in the last two years. This is partly due 
to experience, of course, but it is also due 
to a change in the type of items we write 
We are concentrating in writing items 


which are very simple and clear. This 
change is reflected in the accuracy with 
which students handle the items. They now 
go through the lesson at three or four times 
the earlier rate 


LENGTH OF PROGRAMS 


There are some important practical 
considerations related to the total num- 
ber of steps in a program. Sheer bulk 
can have discouraging effects on stu- 
dents. It obviously is expensive to write 
programs. Present procedures tend to 
produce steps which are some sort of 
lowest common denominator for the 
population involved. Is there any way 
to improve their efficiency? 

At least some students will find that 
programs containing hundreds or thou- 
sands of steps start to pall on them 
before they finish. Yet, the accepted 
practice of “letting the student write the 
program” tends to result in more, not 
fewer, steps after each revision. It is 
proposed that two problems related to 
the total number of steps in a program 
are worth some discussion. 

1. Step Density per Concept. Just how 
many steps are necessary to produce 
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interested educator needs criteria by 
which to select programs. How can these 
needs be satisfied? 

At present, there are no formal cri- 
teria. Judgments must be made on com- 
mon-sense grounds. The programmer 
should first try out his program to get 
then administer cri- 


student reaction, 


terion tests. Criterion tests would seem 
to be the most objective measures of 
quality, except that typically they are 
restricted in what they can measure and 
usually altogether overlook practical is- 
sues about which an administrator needs 
information 

At present, administrators are likely 
to be besieged by individuals ‘whose tal- 
ents for the hard sell are antithetical to 
Since a 


objectivity teaching-machine 


program is at first a radically different 
organization of material than the admin- 
little back- 


ground for making valid judgments of 


istrator is used to, he has 
quality or usefulness. 

In this regard, programs are apt to 
resemble tests more than texts. It might 
be instructive for programmers to con- 
template the history of the mental test 
movement and the quality-control prob- 
lems still common in the testing field 
today. What would be analogous to relia- 
bility and validity coefficients or descrip- 
tions of population norms for programs? 
Will some latter-day Buros appear to 
perform the service of collecting stand- 
critiques? What 
that 
the field? A useful classification system 


ards and should be 


measured will serve the needs of 


might contain adequate descriptions of 


content, intended educational context, 


and standardization data (on what popu- 


lation was it tested, what were the re- 
sults, which measures of retention were 
used, what did comparisons with other 


methods reveal, etc.). 
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veloped to decisions from among such categories as 

curriculum programming techniques (II-C), subject 

problems matter organization (III-B), and media 

for presenting steps (II-1). It may be 

ramming helpful to have a range of choices 
yn repre spelled out for them. 

incom Peaching-machine literature abounds 


ntributions With some rather foggy terms, such as 


differing step size” or “step difficulty.” Some 


luc; of the sub-categories referred to in Part 
toward | of the Outline (e.g., number of differ- 
be 1 ent ideas, vocabulary load, cueing, and 
type of response required) may help to 
specify more exactly just what is meant 
by a small or a large step 
A glance at the teaching-machine 
literature will show much work in certain 
areas (¢.g., prompting versus confirma- 
tion) but little research on other varia- 
bles. Perhaps this classification will help 
to direct research into these relatively 
unexplored areas 
Since the preceding sectiou of this 
report discussed many of the terms used 
in programming, no attempt will be 
made to describe the Outline section by 
section. There are, however, occasional 


ome examples or words of explanation 
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Intelligence to Size of Item Steps on a Teaching 
thesis. Los Angeles: University of California. 1960 


puter-Controlled Teac hing Machine Technical Memo 
Monica, California: System Development Corporation 


Teaching: A Review of Theory and Research. Techni- 
EN 507-2. Port Washington, New York: U.S. Naval 
1Y6U 
ontext Cues in Teaching Machines. Technical Report 

Port Washington, New York: U.S. Naval Training 

of Learning and the Art of Teaching.” Harvard Edu- 

Spring 1954 
hines.” Science 128: 969-77; October 24, 1958 


Urbana: University of Illinois; September 








PART Il 


Program Samples 


iriety of programming samples, including both 
yles. Since programming is still somewhat of 


ams must be 


a 


ogt considered “experimental” rather 
offer this collection of samples in an attempt to 


On 


ors 
1 this rapidly growing field. 


Instruction has published a list of commercially 
n its April issue of 


Audiovisual Instruction, extra 
. th 


the Department for 50 cents. 


ranged in alphabetical order; by general subject 
of specific programs. Program samples are coded 


ge according to type and educational level. The 


ining, industrial training, etc.) 
provram 
gram (intrinsic program) 
ultiple-choice program intended for adult education. 
hic arrangements appearing in the original frames 


produced in the samples. In general, almost any of 
ed in a variety of formats 
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your place and (for example) mark a square in row “8” 
because (a) it’s against the rules, (b) it’s cheating, 
(d) your mark will turn gr 

vrong for question 7 


ay only for the answer to 
ast 


s you can, (b) go very slowly with great care, (c) 
(d) rest frequently. 


@ BIOLOGY 


Stephenson, William Kk 


(C) Continuous Discourse CRP 
Self-Instruction Review Material: Cell Program. 
( ollege 


Project coordinator, John A. Barlow. Copy- 
enson. Available only to qualified researchers. Length, 
(several programs all small and topical). 

ictures within the 


of the cell. 


oplasm of a cell are termed 


stid 1 


n the cytoplasm of plant cells which function in 


than 


microns) regularly shaped structures in 


cytoplasm? 


] 
) 


thread-like bodies (usually 1-3 microns long) in 


are important in the release of energy by 
ike place in the nucleus or cytoplasm? 


t 


ning enzymes active in respiration? 





@ BRIDG! 


Crowder, Norman A 
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| No Trump Page 14 


2 Hearts Page 16 


Tutortext Page 13 
\K 1976 DIAMONDS KQJ6 cLuBs A4 


/. In addition to the rules, or laws, of bridge, bidding in 
‘reements or conventions, which enable your partner to 
id from the bids you make. One important convention 1s 
longest suit. In this hand, your hearts are both longer 
Therefore, if you open with | diamond your partner 
uur hand. Misinforming your partner leads to disaster 
return to Page 11 and pick a better bid. 


Tutortext Page 7 


You are 


correct. This is a good, 21-point hand with length 
\KJ of hearts adds up to 8 points, the KQJ of diamonds is 
nts, the doubleton (the two clubs) is 1 point and the 
ints. The hand is not strong enough for an opening two 


f your partner is able to cooperate you may go 


| heart. The bidding proceeds: (your hand is 


DIAMONDS KQJ6 cLuBs A4 


North East 


3} Hearts Pass 
hearts. What is your best bid now? 


5 Hearts Page 15 
6 Hearts Page 8 


Tutortext Page 14 


AK J976 DIAMONDS KQJ6 cLuBsS A4 


Remember that your bid serves to tell your partner 

With a bid of one No-Trump you would be telling your 
same number of cards in each suit, that is, something 

s is not the case at all. The distribution in your hand is 
ds, and 2 clubs. With such a 1-6-4-2 distribution, your 
partner about your long suit in hearts, particularly as you 
With 21 points in your hand (2 Aces are 8, 2 Kings are 6, 
the doubleton in clubs is 1, and the singleton in spades is 2) 


your partner how strong your hand is and what your long 


1 pick a better bid. 
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@ CHEMISTRY 


Belfort, Alan M., and Belfort, Anne 
Review of H 


Corporation, c 
choice respon 
9. All the 


atoms oO 


An 


is the 


Each 

part. 

a. atom 
b. comp 
c. eleme 
d. mixt 
Atomic 
partici 


particle 


klecu 
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page, cover all except the first question with a sheet of 
tion on a second sheet of paper and then check it against 
am directly below the question. Expose question 2, and 


containing the maximum number of hydrogen atoms 
of carbon atoms. If the number of carbon atoms in a 
number of hydrogen atoms is found to be 2n + 2. 

+: the simplest hydrocarbon, methane, also known as 
CH,. We can write the general formula of alkanes as 

of the alkane, ethane, containing two carbon atoms, is 


d of the three-carbon alkane, propane is 


h four or more carbon atoms, we find that more than 
formula. Thus two different alkanes exist, both contain- 


iave the formula 


carbon atoms are in a single continuous chain, 
ynly three are in a chain, the fourth being attached to 


( 


\f 


+, while hydrogen is monovalent. When we attach 
nused carbon valences, the four-carbon chain formula 


H HHH 


H-C-C-C-C-H 


H HHH 


itane or n-butane. The analogous representation for 
called isobutane) would look like this: 


(C) SBP 
thens: Ohio University. Copyright 1958, Jesse H. Day, 
ible only to qualified researchers. Length, 60 pages. 


Scrambled Book Page | 


1y other book you have read in that the pages are not 
xe you will be asked a question. The answer you choose 
which you should turn next. 
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Scrambled Book Page 16 


molecules are not changed. They are merely shoved 


that the main difference between a gas and the liquid or 

is that the gas can occupy an indefinitely large volume. 
ice fill about 18 cc, but the same amount of water vapor 
exerting a pressure for more expansion.) 


thout needing any more material, then in going from the 
ite can be only the increasing of distance between the 
cules in a liquid or solid must be very close together, 
not compressible, since experience is that even great 
d (or solid), to any appreciable extent. Turn to page 17. 


Scrambled Book Page 14 


and (2) happen. 


Turn to page 6 


Darby, C. L., and Mager, R. F. (C) SBP 
M r Solut Ohio University. Available only to qualified re- 


Scrambled Book Page | 

scrambled” book applied to the concept ol molar 

other book you have read in that the pages are not 

ge, you will be asked a question The answer you choose 
which you should turn next 

ns all the information you should need to work through 


Ok. To begin, turn to page 10. 


Scrambled Book Page 10 


efinitions of solutions, solvents, and solutes. You will 
ogeneous molecular mixture of substances. The liquid in 
dispersed to from a solution is called the so/vent, and the 
In the case of two liquids or two solids, each one may be 


though the one present in larger quantity is usually 


nber these definitions 


r (ml) of sulfuric acid with one liter of water, the 





NI 


Your answe 

Correct. TI 
the solvent 

There are 
weight, volume 
stances. This 


example, the g! 


Your answ 


No, the s 
substance Is ¢ 
Since a liter is e 


acid. 


Your 


[he tern 
substance hi 


or more sul 


Now turn 


Finelli, Carole, and Sager, Robert W. 


Chemistry—P D 
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program are not 
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| Introduc [ 


designal 


ot nut 
Vitamin A 


Vitamins 


and grow 


is a vilan 


deficien« 
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REVIEW 
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recognized as a substance needed in the diet of rats to 


can be supplied to the body not only by substances con- 
tenes. Carotenes are red and yellow colored pigments 
some way with 


plants Carotenes are associated then in 


to the body 


found in are hydrolyzed or broken down 


s are substances occurring before the vitamins and are 


ning before ) 


s occurring in plant cells. Carotenes will break down 


tamin A is formed. Thus, one can say that carotenes 


o called pro-vitamins. This is another term that means 


Thus, when talking of vitamins, precursor and 


imin 
ingeable terms 


@ COMPUTERS 


Crowder, Norman A. (S, C, A) SBP 


Santa Barbara, California: Western Design & Elec- 
Copyright 1958, Norman A. Crowder; 


P shed by Doubleday and Co. Tutortext, $3.95. Length, 


S. Industries, Inc 


Tutortext Page | 


is meaning “the product reached by using the number 


ir example 
2x2x2 
3 3x3 9g 
b2 bxb 


expression of the form b®, the number 5 is called the 
d the exponent 
— exponent 
—a—~ 
—~base — 
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Finally, we 
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I 


of 
material 
Phe questior 


Pick 


eXpression e 


Your 
expression 
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\ ery We 


b™ and b 


il 


plying thes: 
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Now, 
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Tutortext Page 13 


a little more fully. 


ber system are the products of factors. The number 
» numbers 5 and 3. That is, 5 x 3 15. The num- 


that are the product of the same factor used a certain 

6, for instance, is the product of the number 4 used as 

imber that is the product of the same factor used a cer- 
written in the form b™, where & is called the base and 
ed as a factor and n is called the exponent and tells the 
as a factor. So the number 16 written in the form 


a factor twice,” or 4° 4x4 16. 


Hughes, J. L., and Baker, J. J. (A) CRP 


IBM 83 § r. N Yor Applied Personnel Research, IBM, copyright 1960. 

Avail only to qualified earchers. Length, 352 frames. 
Sorting classifying of punched cards into a numerical or alpha- 
iccounting reports it is usually necessary that the cards 


1 a desired sequence 


nce or by hand is slow and subject 
hine, called a , can arrange cards in 


Paccuracy 


‘le with speeds ranging from 650 to 2000 cards 
perates at the lower of these speeds, or = 


it the higher of these speeds, or = cpm 


ranging from + cpm to + 
re studying now, has a speed of 1000 cpm. Because 
cpm, it is not the fastest Sorter available 


cards at the rate of = 


Hughes, J. L., and O’Neal, H. R. (A) CRP 
ning for 7070 Data Processing System. New York: 
, IBM, copyright 1960. Available only to qualified 


g system. To prepare a payroll, to maintain an inven- 
accounting applications, a customer can use the 7070 
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S60 frames 

l The wo 
calculat 


] 
| 





PROGRAM SAMPLES 


ed in business offices could also 


be called 
calculating 


Abacus,” which was built by the Chinese to do calculating 


as we have defined the terms. 


» that in a data word, the of a number 
bits following the sign bit. A sign bit of “O” 


indicates a 
i sign bit of “1” indicates a 


number. 
negative 


Now let’s look at the other type of computer word, 
viously, we have said that the computer is told what to 
words. The contents of these words will 


is performed 


ppear coded in binary number form in the left half-word 
The coded number consists of different configurations of 
half-word of the word. 


instruction 


at operation is to be performed by decoding the con- 
appear in the half-word of the 


form an addition, the instruction “ADD” would have to 
umber in the half-word of the 


B® ELECTRONICS 


Hughes, Robert J., and Pipe, Peter (A) MCP 
Santa Barbara, California: Western Design & Elec- 


ndustries, Inc., copyright 1961. Published by Doubleday 
Length, 421 pages. 


Introduction to kElectror 


tronics, Division of U.S. | 


ind Co I utorte xt. $3.95 


Tutortext Page 83 


a 








50 


Your 


Right! Si 
between Pot 
difference 
the two re 
the sum of 


mean “and s« 


What hay 
the thi 
halve 
ol 


ohms 


Luxton, Dean H., and Corrigan, Robert E. 
How to Re B | 


fornia. Cory 


62 trames 


Frame | 
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resistor is measured in OHMS 


The larger the 
arger the number of OHMS 


resistor in ohms 


ed in bands around yyy 
color code 


resistor, you must 


resistor, vou must 


its a different number 
colors represent 
colors represent numbers 
1 to read only five 


color-number combinations 


Orange Or] 
Yellow = [¥] 


zero, nothing, 0. In this code, when you see 


write the number 


s zero, nothing, O. In this code, when you see [ B } 


ite the number O 


When you see | Br} think of 


the number | 


Brown Br] 


When you see | Br] think of the number |. There- 


Brown I 


L Br) 


(A,C) SBP 
/ trat Angeles: Electronics Personnel Research Group. 
Univ thert rnia. Copyright 1960, Donald H. Schuster. Published 
tional Research and Development, Inc., Box 4456, 

d text, $7.50. Length, 200 pages. 


Page 48 


Shootine 


‘ 


il 


¢ experience with each piece of equipment is one way 
\ooter—for that piece of equipment. But learning how 
rinciples helps you to become a better trouble shooter, 





These troub 


research studi 


checking efficie 


tion of these pri \ e shooter to su 


of checks 
There are tw 
process: (1) 
principles help 
Question H 
Page 


Page 


Your 

You are 
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We have not 
will proceex 
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I. Initial 
or difficulties 

Il. Then 


smaller until 


Initial Bra 
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(il) S&S 
[This invo 
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etc. Identify 
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t details. Did the question ask for the number of principles 
tions? Return to page 48 and try again. 


@ ENGLISH 


Blumenthal, Joseph C. (S) CRP 


English 2600: A Scientific Program in Grammar and Usage. New York: Harcourt, 

Brace & World, Inc., copyright 1960. Paperbound, $2.60. Length, 2632 frames 
14% p ives. ) 

is divided into six panels (or “frames”), printed in 

ght gray. On page 3, the top panel or “frame” of the 





ete sentence of only two words: Birds fly. We know 
sentence is about. It is not about dogs or horses. It is 








nk and turns to page 5. Here is what he finds in the top 





a sentence, but the word birds by itself is not a 








has put “flying” instead of “birds” in the space provided 
nediately to that page to try to reason out why he was 
nderstand, he asks the teacher who might point out to him 
birds” is to “dogs” and “horses” as “fly” is to “run” 

that might occur to him to help this very slow student 


the student writes his answer to the second question in 
ns at once to page 7, where he finds this: 








birds by itself merely names a topic that we might talk 
make a sentence of it, we must fell something about 








birds,” appears in the box at the left of the top panel 
is followed by the next (fourth) question, the answer to 


course by going through the book, taking only the top gray 

xe (pages 3,5, 7,9, 11, etc.). When he reaches the end of 

turns again to page | and follows the second band—a white 

still working on the odd-numbered (right-hand) pages. He 
through the third, fourth, fifth, and sixth bands, beginning on page 
propriate panel through to the end of the book. When he comes to 
1 the last right-hand page (Frame 1320), he turns back to page 2 


gray panels at the top of the left-hand pages, continuing through 
ch horizontal band through the left-hand (or even-numbered) 
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Meyer, Susan R. 


V ov abular J ( 
right 1960, Sus 
in 1962. Rese 

| A prefix 
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McCarthy, O. Neil, and Della-Piana, 


Gabriel 
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program are 
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e seen to have a of their own apart trom 
word 


broken up and 


defined in terms of the 
ft the word 


Separate 


is the root 


that come before or after the basic part or 


neaning 


that comes before the 


is shown 


an advertised picture 


the root in a word 


and means “to attach.” Pre 


in the word 
s “before 


in 


B® GENERAL SCIENCI 


Glaser, Robert; Schaefer, Halmuth H.; Jeffries, Arthur; (S) CRP 
Phillips, Howard; and Harakas, Theodore 
if Ml 


D 
961. ¢ € program are not available. Length, 1150 frames. 
W ' 


ot tne 


nent of Psychology, University of Pittsburgh, copyright 


> wall to illustrate the difference between ene: 
you use gnergy to cause something to 


and 


but the wall does not move. 


You get tired because you 
but since the wall is not no work is 





You Cal 


time, you 
ene? 


You 


work, P 


Since the 
Work 
When 


is hard 
Wall is 


mMmovir 
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you Us 


Work 
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do not have albinism; we may therefore assume that 

d, but that something is transmitted that causes albinism 
this something, but we can assume that it is present but 
ned “something” is useful in explaining how traits can be 
een called a gene. Environmental effects do not cause 
yw the characteristic which appears eventually. Assume 


e without cause. On the basis of the above facts and 


there is a gene in the zygote which caused the appearance 


developing embryo? 


Page 3D 
s all parts of the individual formed is a late stage 


back to page 


B® INDUSTRIAL ARTS 


Smalley, Lee (S) CRP 


Buffalo: New York State University College of 
iilable free from the author. Length, 16 items. 


to compute the cost of wood; by the lineal foot, square 
foot is the simplest, requiring only that you know 


ne lineal foot would be inches long 


int length and width, so that a piece one foot 


d be one square foot 


foot one inch thick, uses length, times width, times 
f the material is under one inch thick, then it is con 
board feet 
| 


ara 


A piece one foot square and two inches 
feet in it, 


re foot, but this is not 
foot 


necessary to now 


uu multiply I 


W, but if they are in inches, you 


juare feet by dividing the total number of square inches 
square inches in a square foot, which is 


‘ 


unt of material you have, multiply this figure X the 
three board feet at 10 cents a board foot would be 





B@ LATIN 


Hoose, I. kK 
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is the perfect 


experio! 


bis] LOG 


Allen, Layman E.: Brooks, Robin, B.S.:; (e. S.C.A) CRP 
Dickofi, James W.; and James, Patricia A. 


ALL Project, Yale Law School. Avail 
senior author. Incomplete as yet—4 
projected; Part Il, still undetermined 


n system F. Thus, since every connective 


and is a symbol in 


\ (in any order) 


g Which are symbols in system F 
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(4). 


open 


Hzmilton Research Associates, Inc. (C) Experimental CRP 


tions. New Hartford, New York: Hamilton Research 
960, John W. Blyth. Booklet form, 75 cents. Length, 


who expect to be waited on in order of their arrival 


of guessing the correct order. Remember your 


ur answer at the end of this short lesson 


ame telephone. If Sally gets there first, Joe must wait 
wait. There are exactly different ways for 


ways in which Mary and Sally may take 


take turns in different orders 


tter who comes first, there are 


(C) CRP 


Evans, James L. 

Symb veloped under the direction of Robert Glaser and Lloyd E. 

Homme, University of Pittsburgh. Copyright 1960, James L. Evans. Copies of this 
Length, 130 frames. 

V It is called a connector, since it connects any 

between them. For example, we would write “m wedge 


w you write “k wedge t”: 


A It is also used to connect two letters when it 
example, we write “a tent g” like this: a A. g. Now 


> It is also used as a connector between two letters 





Silberman, Harry F.; Coulson, John E.; Melaragno, Ralph J.; 
Estavan, Donald P.; and Englund, Donald J 


« } J { ‘ 
YVINIDOTK i > \ 
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you will learn how to analyze such argu 
nt into symbolic form, and how to deter 
When you are rea to 


ally incorrect 
your automated teaching 


Good luck, and enjoy 


the questions 


1 j 

not deserve 
| , 
chose < 
you choose 


irgument 





his election, he deserved 





nd therefore did not dese 


A 
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@ MATHEMATIC 
(E) 


fSanghart, Frank 
ville: University of Virginia. Available in Fall 


have known both parts and the su 


having both parts and the sum 


Wt 


withou 
of them are white, we know that there are balls 





O eens 2 oe = 
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| im | 
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ee — | 


Calvin, Allen (Project Director) RP 


Intermediate ¢ id D quation ncyclopaec ritannica Film 
Inc., copyright ¢ f 1 textbook (/nterm« ulcu Differen 
tial Equations) $ reli y edit Y ly 83 OO items. ) 
1. Throughou | be concerned with 1 ( that a nu 

IS positive | ver tk 


numbers 


positive 
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rs is the counting numbers or positive integers, such as 


bers 123, 50, 70, 11 are all numbers or 


less than (that is, smaller than) O. The numbers 
egative numbers, just as o aR 


21/2 are 


the counting numbers 5, 50, 21, 14 is a collection of 
the collection of the numbers 3 3] 57 


3] 5 


vhil 


integers 


if 
It 


is usually considered as being neither positive 
O are called 


numbers and numbers 
numbers 


iware of the fact that a (real) 


function f 
I(t) of real numbers, called the 


consists 


ad 
rent) set R(f) of real numbers called the 


gns to each number in D (f) number in 


one and only one (or exactly one) 


ftx) x we understand that D(f) 


function g, then we -understand that D(g) 


things, always 


Calvin, Allen (Project Director) (C) CRP 
[ntroadu l te 


Af 


iematics. Encyclopaedia Britannica Films, Inc., copy- 


<tbook, $7. (Preliminary edition for testing only—502 


algebra consists of certain statements about numbers. 





Calvin, Allen (P 
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Calvin, Allen (Project Director) 


I 


5. (Preliminary edition for testing only 


small letters. In the figure 


(wd) passing through the 


two points on it. In the 
AB” are two names 


point (let. ) 


nent to prove 


response column 


column of Figure Check the 


in the correct re: 


(S) CRP 


yclopaedia Britannica Films, Inc., copyright 


1106 


represent numbers. The name 


number. Suppose we let 


mb 


iber 7 and a 


seconds in minute 


for the number 


Then, f literal 


supposed to add the humber a to the number! 
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the volume of the whole sphere 


perpendicular to the same plane are Given 
tary book); Lines AB and are perpendicular to 


1B and CD. This gives us line 


yerpendicular to line BD so that D is the mid-point of 


} 


lines: AE, AD, AF, BE, and BF. This completes the 
passing through D perpendicular to line EF are: lines 
nd (given) 


Calvin, Allen (Project Director) (S) CRP 


Encyclopaedia Britannica Films, Inc., copyright 1960. 
5. (Preliminary edition for testing only—1028 pages, 


issifying kinds of numbers we can think of. Probably 
numbers are the positive whole numbers or the positive 
nd so on. The number 4 is the next positive integer in the 
iber after 4 is the positive integer 


kind of numbers are the negative whole numbers 
, 


les of these are 1, —2, —3, and so on. The next 
ence after —3 is —4, and the next negative integer after 


We remember that if we add 0 to any number 
started with. That is, 5 + 0 


itive integer 5S is an example of a negative 
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b 
a 


0. Very well, now let’s consider solving the 


So 


simply means “x multiplied by x.” What value of x 


Tutortext Page 309 


value for x to see what the equation is 


o. It says so. What we want is a value of 2 

find this by trying one number after another. 

enable us to solve equations without guessing. And, 
techniques, we find the numerica!’ value of x 

this particular value of x is called “solving” the 


and choose the right answer 


DeBaca, Polo C., and Tosti, Donald (E) CRP 


\ we, New Mexico: Teaching Machines, Inc., copyright 1961. 
PMI-G1 I chine format, $5. Length, 450 frames. 
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} t 
VIC 


th 


The 


) match {a,b} with ir.th. 


.q> with 41,2 
or equivalent 


Let R C19, (3,21) 
X and Range L J Y 


We call-4 the image of 


(E,S, A) CRP 


} Albuquerque, New Mexico: Teaching 
lished by TMlI-Grolier, saisple program, 25 


tself. Example: To square 3, multiply 3 times 
re 6, multiply 6 times 6. The answer is 


64. The square of 5 is: 5 times 5, o1 


it comes next after a number is called the 
follower of 4 is 5 The follower of 6 is 7. 


follower 
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three four five 
3 4 10 11 


system. Zero, one, two, three, four, five, six, 
11, 12, 13, 14, 20. Notice when we get to 
5 in this system. So ten 


the five digit system: ten (20), eleven 


n (24), fifteen (30). Notice again, that 


increase the second digit again. Fourteen (24), 


32), eighteen (33), nineteen (34) 
12), twenty-three (43), twenty-four 
the number twenty-four, we have the 


herefore, twenty-five must be 100, or the 


gits in the five-digit system, to 
stem. Whenever we are talking 


5 to the right, like this 


3. is 


ten-digit 


Brewster H., and Van Alstyne, John P. (C) CRP 
Clinton, New York: Hamilton ¢ ollege Copies of 


ibout 1500 items 


re examples of self-instructional materials 


] 
i! 


culiu 


s and analytic geometry 


point of reference, (2) directions, 


point of reference 1s the 


this line, or “half-line,” is called a ray. If the 
new position, the amount of rotation is the 
sition makes with the ray in the original position 
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Keislar, Evan (E) MCP 


University of California. Microfilm 


American Documentation 
ce, Library of Congress, Washington 25, D.C., 


Ange le S 
ent Number 6080, 


‘ 
4 


ch side on a square is one foot long, this 
one square foot ; 


O ol 


t+ 


the same size 


side by side like 


the two squares together 
ne like this? 
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long and 1 foot wide. 











middle like this: I will 


will each side of each 
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und minus signs between the numbers are called 


add 10 and +8. The expression 
from 


in (+3) (—2), are punctu 
med numbers from the sign of 


sign. 


Roe, Arnold and others (C) CRP 


Systems Research Project, Department 
Available only to qualified researchers 


the probab y of a single event, P (A), 
‘r of two or more possible events, P (A or B) 
AB). To calculate P (A or B), we 
re interested in. To calculate P (AB), we 


‘nts A and B. 


rdered arrangement ol 


events. For exam 
concerned with the probability that first 
know the probabil ty that the first three letters 
1 order, we must Know ALL the possible 


letters of the alphabet. 


ved in six different orders: abc 


six sets of letters contains the 


irrangement 


ordered is small, one can make all the 
we did with the first three letters of the alphabet 


{ hy 


number of objects 1s larger, 1m iS more convenient 


le ordered arrangements. In the case of the first 
} 2? , 


>. | 6, which is the same 


gements we prepared in the preceding item 


yrdered arrangements of the first three letters 
To illustrate why this method is used, let us 
ind a box divided into three cells 


BALLS 


(B) 
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and Sciences, New York University 
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ng Island, New York, 1960. Available to all 


We use the symbol 6 to mean 
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rit 5 to represent the 


sent the quantity 


different symbols or 


O indicate a given quantity 


represents the quantity four 
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different 


to indicate quantity. We might 
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ve must 
are six entran 
in which one can pass thro 


act can be 
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done in three ways, 
1 be done in two ways such as 
act be done in ord 


er? 


done a second act 
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Gg 


tterent 


losti, Donald (E) ( RP 
Vl \lbuquerque, New Mexico: Teaching Machines, 


y ITMI-Grolier, programmed textbook and ma- 


i S 
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Write the 


divisive equation 


Q. Write the multiplicative equations 
)) 


0. Write the divisive equations. 
10) 


1d 16. Write the multiplicative equations 
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(}) 
6 kinds of notes 


ging sound ni i ue to the (wd) 


than the vibrations 


(C) CRP 


University of Pittsburgh, 
gth, 44 frames 
a note, but it has a more 
rned lengthened a note by 
f the first note the length of the 
three following equations using only one 


complete the equation. 


rned how to name the (a) basic 


abet and a (c) s 


nt 
pl 


we used a (f) with 5 lines and 
notes. To limit the range at which a series of 
} 


peing 


and 4 The next step was to limit 


(k) 
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ese 6 kinds of notes also had 


licate the note and corresponding rest sign for 
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mportant kinds of building blocks. These two kinds of 
d ELECTRONS and PROTONS. 


and 


Electrons circle or orbit around the protons. 


circle or orbit around 


i string over his head is like a simple atom. The 
cling ball is like an electron. 
red to the sun and the earth: the proton is like the 
like the which circles the sun 


@ PSYCHOLOGY 


Barlow, John A. (C) CRP 


1, Indiana: Earlham College. Copyright 1961, 
© qualified researchers. Length, 35 lessons (7 


of Reinforcement Theory, especially E. R. 
is an example of “conversational chaining.” ) 


rogram (sequence of numbered parts or steps) con- 
iin words or phrases omitted. Omissions are indicated 
ndicates more than one word omitted. The words or 


lowing item are the words or phrases omitted in the 
ces in an item before looking at the next item. 


ibility to profit from 


is profited from “EXPERIENCE” (for instance, 
he has something from the “ex 


GAINED from an “experience” does not turn out to be 
Ss are in error and make (which un- 
inless means are provided for immediate correction) 


sometimes make MISTAKES and learn these mis- 

ys result in an in our knowledge or skill 
ASE or ADDITION in Knowledge or skill) is not neces- 
that learning has occurred. When we learn, our way of 
of doing things is always ed (whether this 


nt or not) 


jor as an ind on of learning in others, because there 
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unpleasant situations with general signs of distress, 


fondling, tickling, and rocking with smiling and general 


distinction between pleasant and unpleasant experi- 
to differentiate, and by (give age) 


ctions to different situations 


in be fully developed, it is necessary 


face, the vocal apparatus, and the body. 


nd upon the maturation of the 


ly, and the vocal apparatus are dependent 


son why it is felt that maturation plays an 


> 


Ellison, Faye S.; Welsh, Ralph S.; (C) CRP 
and Della-Piana, Gabriel 

t La ity: University of Utah, 1959. Copies 

8 lessons, 35 frames per lesson (280 

inderstanding” response, it is possible to 


than that intended 


response are errors in Content 


its the client’s words is a response 


nt’s words does not adequately 


it communicate the attitude “Do I 


You feel like a failure.” The counselor's 
or, because he merely repeats part of the 


good understanding response 


client has said, as in simply repeating 


of the client and his feelings 


reflect the “feeling” and “perceptual” aspect of 


not merely the word content. 
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ommercial may be a negative reinforcement. If so, the 


reinforce 


reinforcer, presenting the program is a(n) 


ncreased by presenting a(n) (1) 


nevalive reinforcer 


Lundin, Robert; Stebbins, William; and Geis, George (C) CRP 


ry I Clinton, New York: Psychology Department, Hamilton 
rhe Fund for the Advancement of Education). Project 
Copies of this program are not yet available. Length, 


EL D-18-2 
Mediated Generalization 


esponse (GSR) was recorded for a series of 
stimulus words”) was conditioned respondent- 

il exposure of the word. Then the stimulus words, 
were exposed to the subject in random order. The 
pre-conditioning and post-conditioning GSR was re- 


shown in Table | 


14 yrs 
25 
243 
60 


6 


5 
97 77 


60 | 110 | 149 


+ 


ilts from training is the basis of a mediated generali- 
word URN and the word VASE “mean the same 
generalization 


re going on to the next items) 


rreatest GSR for all groups was recorded for the 


homonyms is seen to be the strongest in the 


subjects the second greatest GSR was given 
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(C) MCP 


sus: Ohio State University. Available only to qualli- 


oximately 50 auto-instructional sheets. 


t of a 30-item auto-instructional exercise attempting 
in the reading of a first course in educational 


th the drum tutor or punchboard, but could have 
d. See page 36; also Teaching Machines and Pro 
\. A. Lumsdaine and Robert Glaser, p. 70-72, 87-89, 


AND AESTHETIC STANDARDS (P9 JL) 


‘ach as follows Press key A 


lent is extreme and goes beyond best evi 


B if the statement is true, according to 
the topic; key C if the statement ts 
is concerned; key D if the statement 


( Uncertain 
D—False 


and ideals of political groups 
“ases with advancing age and maturity 


ideals as embodied in historical characters 


fom at home, rely less wisely 


il control 
1 the formation of attitudes 
st subtle of all determinants of attitude 
ve medium used in influencing opinion 


intelligent than those artistically superior 
rether 


ises in ideals and conduct 


purpose, often noticeably affect the attitudes of 


(C) MCP 
Columbus: Ohio State University. Available only 
approximately 50 auto-instructional sheets. 


3Q-item auto-instructional exercise in interpretation 
ed with the chemo card as described on page 36, o1 
-instructional exercises supplemental to reading tried 


in informal laboratory situation fostering small-group 


es were more conventional four-choice items. ) 


of fun seemed to be interference with the play of 
irections and proceeded to do things in his own way. 
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the circles is the raw score for Verbal-words (Vw). This 
es the raw score for Verbal-picture (Vp). This 


dding that of Vw to The raw score for 


s found by adding 


both answers must be correct to get 1 credit. In 
yng, the second ts correct rIving a score of 1, the third 


not counted. Total score for these three items is 1. 


speed (P) iS 


re found written in the boxes, the correct answer is 

and corner of each box. Count each row, then add the 

total (remember not to mark the answer pad given you, 
ition you would write directly on it) 


(N) 


B RELIGION 


Barbour, Hugh (C) CRP 


yd, Indiana: Earlham College. Project coordinator, 
1961, Hugh Barbour. Available only to qualified re- 


Questionnaires are meant to help in the actual reading 

‘t help the student, they have no point. Each Questionnaire 
Old Testament passages, with questions on each (as in the 
of Sunday-school lessons). The passages are mainly from 
which is the subject of lectures and discussion the same 

1 for each Questionnaire usually also involve a single 
nterpretation to be worked through: these are explained in 
ch Questionnaire. The answers to the questions are usually 
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VOdaa 


Saltzman, Irving J. (S.C. Ad (Re 


Indiana University. Copyright 1960, Irving J. 
are not available. Length, 2500 frames (8 hours). 


are required to teach the complete alphabet. Each 

tely 200 frames and teaches the student the names 

hey look like in print, and how to write them in 

capitals. A twelfth pamphlet requires the student 
ted Russian statements 


ed, statement-frames and problem-frames. Each 
by a series of problem-frames. No response is 
imes; problem-frames require constructed responses 
ctions. The separation of statement-frames from 
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ids like the in “father.” 
nds like the in “bawl.” 


= (COPY) (Accent the big letters. “OO” 
sounds like ‘oo’ in “boot.” ) 


@® SPANISH 


Wilson, Niram A., Jr., and Ventolo, William (S,C, A) CRP 


New Mexico: Teaching Machines, Inc., copyright 


Grolier, programmed textbook and machine format, 


(works) ¥ sound; “b 


is sounded 


(Write entire sentence and fill in what's 


(Write entire sentence and fill in what's 


s in the city 


(Write entire sentence and fill in what's 


orks in the city 


{aa} 
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ROMETER means “to measure”? 


a distance { 


very small 


scient 


a new word for 


to guess that the 


(S) Vanishing CRP 


niversity. Copyright 1960, I. K. Hoose 
Length, over 300 words 


Anonymous” (adj) can mean unknown 
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Il IS UP TO YOU TO REPEAT THE WORD 
[QO YOURSELF! What should you do? 


to note that some letters are not connected to a 


ite the word you heal 
Now write the word you hear. What is the silent letter? 


) 


(what?) 


Ventolo, William (E, S, C, A) CRP 


Vl \lbuquerque, New Mexico: Teaching Machines, Inc., 
|M1-Grolier, programmed textbook and machine 


QOO frames 


has the short u sound? 


ng u sound? 


sound? 


Which italicized word has the long « 


would be Wednesday 


the vowel sound from short to long 


in December 
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Glaser, Robert; and Stelter, Charles J. 
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Gorow, Frank F. (C) SBP 


California: Long Beach State College. Copyright 1960, 


iblished in 1962. Part I, 5O items; Part II, 131 items; 
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d compute Md by 
67-69 
64-66 
61-63 
58-60 
§5-57 
52-54 
49-5] 
46-48 


43-45 


100 


you should have found: Md 50.8 
19 to check your figures. If you have 


Mn was previously found to be 49.7. The Md 
gether unless the “pull” of the high scores and of 
must compute both Md and Mn to determine the 


t 


ir to lower it. While the “counting” process is 
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the most frequent score? 


size, which of 


ement? 


1) median, 


' 


the bottom how many scores? 


val containing the 1 


(d) 


total numbe 


75 


the above measures refers to 


(b) mean, midpoint 


) median, mode, 


mode, ) median, 


how many persons 


) 10, (d) | 


is which of 


left, to reach the median, we 


1) 13.5 


the above scores? 


nedian must 
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A Special Report on TMI-GROLIER Programed Courses, 
Programed Texts and Low-Cost Teaching Machines 


PMENT of programed 
progressed to the point 
and educators every- 

tl new instruc- 
them, their 


in program- 

ng machines, 

experimenta- 

» of educators 

Dr. Lloyd E. 
Evans. 

ther psychol- 

rawing on the 

tical experience 

as produced a 

irses and texts. 

erfected and are 

practical low- 

or use with pro- 

ramed 

arithmetic, 

n, music; basic 

French, German, 

and others. Every 

y tested, to- 

I-GROLIER teaching 

la srooms. Feedback 

cerporated in the final revi- 


very course 


courses 


feaching machines, properly pro- 
gramed and properly used, are 
our best hope for education.” 
TI tatement, by 
McClellan of Teachers College, Columbia 
University, perfectly summarizes the 
aspirations of TMI-GROLIER 
We do not pretend to know all the 
to programed learning. How- 
ever, with the cooperation of leading 


Professor James 


answers 


educators, curriculum specialists, and 
psychologists, we have successfully com- 
pleted the first necessary steps of this 
great educational experiment: we have 
produced a series of thoroughly tested 
programed courses and texts; we are 
now 1aanufacturing in quantity the first 
practical, low-cost teaching machines 
for educators who want to test them. 

Our next step is clearly one in which 
TMI-GROLIER must explore, together with 
the educators in the nation’s schools, 
the best possible means for utilizing the 
courses and machines we now have, and 
others which are in preparation. 

Together, we will find the answers to 
many questions: In what aspects of 
learning can teaching machines be of 
optimum use? How effective are they in 
the classroom? For the individual stu- 
dent? For the teacher? To what extent 
should administrators and boards of edu- 
cation consider teaching machines? 

In this second phase of development, 
TMI-GROLIER is now at work, correlating 
our findings with those of others in the 
educational world. Our courses are con- 
stantly being revised and re-designed to 
meet the actual needs of the teacher and 
classroom. Our full-scale Programing 
Facilities are coordinated with the main- 
stream of leading educational thinking. 
In short, today’s classroom needs and 
findings are determining the direction of 
TMI-GROLIER’s expanding services in the 
field of programed learning. 

If you wish to know more about 
TMI-GROLIER’s low-cost teaching ma- 
chines and programed courses, and how 
you can efficiently test and evaluate 
them, simply write on your school letter- 
head to Dept. 63. 


TEACHING MATERIALS CORPORATION 
575 Lexington Avenue, New York 22, N.Y. 


A Division of GROLIER INCORPORATED 


Publishers 


of The Book of Knowledge and The Encyclopedia Americana 
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